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improving	 adherence,	 especially	 when	 feeling	 depressed	 or	 fatigued.	 Common	
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1 	 | 	 INTRODUCTION
Colorectal	 cancer	 (CRC)	 is	 a	 growing	 health	 burden	
worldwide,	as	the	incidence	rates	are	expected	to	increase	
60%	 by	 2030.1	 During	 recent	 years,	 modern	 treatment	
principles	for	CRC	have	become	more	complex	with	im-
proved	 surgical	 techniques,	 radiotherapy,	 and	 systemic	
therapies,	and	thus,	more	people	are	surviving	their	can-
cer.2	 However,	 such	 comprehensive	 toxic	 regimens	 are	
followed	 by	 complications	 and	 long-	term	 side	 effects.	
Fatigue	 and	 chemotherapy-	induced	 peripheral	 neuropa-
thy	are	common	side	effects	of	oxaliplatin-	based	chemo-
therapy	 used	 in	 adjuvant	 treatment	 for	 CRC.	These	 and	
other	side	effects	have	major	negative	impact	on	patients’	
quality	of	life.3-	5
Physical	 activity	 (PA)	 is	 associated	 with	 reduced	
risk	of	developing	colon	cancer	and	improved	survival	
from	 CRC.6,7	 Furthermore,	 it	 has	 been	 demonstrated	
beneficial	 effects	 of	 physical	 exercise	 both	 during	 and	
after	 cancer	 treatment	 on	 cancer-	related	 health	 out-
comes,	but	this	has	mainly	been	studied	in	breast-	and	
prostate	cancer.8	Since	 the	 first	 randomized	controlled	
trial	 (RCT)	 studying	 the	 effects	 of	 physical	 exercise	
on	 quality	 of	 life	 in	 CRC	 survivors	 was	 published	 in	
2003,9	 only	 a	 few	 studies	 have	 included	 patients	 with	
CRC	 receiving	 adjuvant	 chemotherapy	 in	 physical	 ex-
ercise	 interventions.10,11	 Recruiting	 patients	 with	 CRC	
to	 PA	 seems	 difficult,12,13	 and	 information	 about	 CRC	




individually	 tailored	 and	 supervised	 exercise	 program	
during	adjuvant	chemotherapy.
2 	 | 	 MATERIAL AND METHODS






Fifteen	 participants	 were	 recruited	 from	 our	 non-	








ical	 conditions	 contraindicating	 physical	 exercise	 and	
treatment	for	other	 invasive	cancers	during	the	five	past	
years.
All	 CRC	 patients	 referred	 to	 adjuvant	 chemotherapy	
were	screened	for	eligibility	by	the	consulting	oncologists.	
At	the	first	consultation,	the	treating	oncologist	provided	
oral	and	written	 information	 to	 the	patient,	and	a	 study	
coordinator	 obtained	 written	 informed	 consent	 the	 fol-
lowing	days.	Information	about	the	qualitative	study	was	
repeated	 before	 starting	 the	 interviews.	 The	 study	 was	
approved	 by	 the	 Regional	 Committee	 for	 Medical	 and	
Health	Research	Ethics	of	Northern	Norway	(Record	no.	
2015/1050/REK	nord).
2.3	 |	 Physical exercise intervention
The	 intervention	 started	 when	 commencing	 adjuvant	





cal	 exercise.	 The	 resistance	 exercises	 were	 supervised,	
while	 the	 endurance-	 and	 balance	 exercises	 were	 both	
supervised	 and	 unsupervised.	 Choice	 of	 exercises	 and	
dosage	was	individually	adjusted	based	on	progression.	A	
detailed	 description	 of	 the	 intervention	 can	 be	 found	 in	
our	previous	work.16












To	 assess	 self-	reported	 PA	 level,	 a	 questionnaire	
for	 patient-	reported	 PA	 developed	 for	 use	 in	 the	 North	
Trondelag	 Health	 Study	 (HUNT)	 was	 used.18	 This	 is	 a	
three-	item	 questionnaire	 on	 leisure-	time	 PA	 regarding	
frequency,	 intensity,	 and	 duration	 (three–	five	 alterna-
tives)	giving	rise	 to	a	PA	index,	placing	 the	participants	
in	 three	 different	 levels	 of	 activity,	 from	 low	 to	 high18	
(Table 1).
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2.4	 |	 Adjuvant chemotherapy




for	 monotherapy	 and	 12–	24  weeks	 for	 combination	
chemotherapy.19
2.5	 |	 Data collection
Interviews	 took	 place	 at	 study	 start	 (n  =  13)	 and	 after	
12	 (n  =  10)	 and	 24	 (n  =  6)	 weeks.	 Participants	 only	 re-
ceiving	 12  weeks	 of	 intervention	 were	 not	 interviewed	
at	 24  weeks,	 participants	 dropping	 out	 of	 the	 interven-
tion	had	only	baseline	interviews,	and	those	entering	the	
qualitative	 study	 later	 did	 not	 have	 baseline	 interviews.	
The	 interviews	were	scheduled	 in	concordance	with	 the	
patients’	other	appointments	and	held	in	a	private	room	
at	the	hospital.
Semi-	structured	 interviews	 were	 used	 to	 explore	 par-
ticipants’	expectations	to	and	experiences	with	participa-
tion	in	the	physical	exercise	program,	based	on	interview	










tributed	 among	 15	 participants	 at	 St.	 Olav's	 University	
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(n = 2).	Five	patients	 from	the	 feasibility	study	and	 five	
from	the	RCT	followed	the	intervention	and	provided	in-
terviews	at	12	and	24 weeks.







thor	 listened	through	all	 the	 interviews	at	 least	once.	All	
authors	 contributed	 in	 phase	 1–	3.	 In	 phase	 4–	6,	 the	 first	
and	second	authors	were	mainly	involved,	all	authors	took	
part	 in	 discussions	 regarding	 the	 analysis,	 read	 through,	















3.1	 |	 Structuring life with cancer
Overall,	 the	patients	saw	inclusion	in	the	study	as	being	
offered	 a	 number	 of	 benefits.	 In	 addition	 to	 hoping	 for	
positive	 effects	 of	 physical	 exercise,	 study	 participation	
represented	an	opportunity	to	structure	their	lives	as	can-
cer	 patients	 through	 scheduled	 appointments	 and	 com-
mitments	to	themselves	and	other	people.
“But I'm pretty sure that if you're a little down, 
and you might be that when you get a serious 
diagnosis, then I think it's so important to have 
regular appointments, in that way you have to 
do things.” (Female, 65)
Being	on	sick	leave,	the	need	to	and	importance	of	filling	
the	days	was	recognized.
“If I’m not going to work I need something to fill 
the days. It’s been OK during the Olympics, but 
that won’t last. …Otherwise I think it will be a bit 
dismal to sit and wait for the rest of the people to 







“The fine	thing is that you are getting out of the 
house no matter how bad you feel.” (Female, 65)





“In particular now towards the end, if I hadn’t 
had this commitment it would have been heavier 
to get this done on my own. As I say it is difficult 
to get out of the chair and get started, and in this 





“Well, it’s the total package, and I’m grateful for 
that, to be part of this…..No, it has been positive 
[to participate in the study], it has. If I hadn´t, 
I would probably just sit at home, and probably 
been in a lot more pain than I am now.” (Male, 
67)
3.2	 |	 Motivation to exercise
Although	all	participants	demonstrated	a	motivation	 for	
exercise	 by	 joining	 the	 study,	 both	 skepticism	 and	 inse-
curity	toward	participation	were	revealed	initially.	There	
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otherapist.	 The	 insecurity	 was	 about	 not	 knowing	 how	
one	would	react	to	the	treatment	and	whether	daily	com-
mitments	would	be	manageable.
“So I was a little skeptical having to show up 
and see a physiotherapist, but I clearly see 
the need to exercise your muscles after an op-








“But I see that exercising might be good for your 
body while you break it down, because it’s kind 
of breaking down the body to heal, isn´t it? And if 
you exercise, you then manage to weigh up a bit 




“It	 is as if I have this picture that exercise and 
chemotherapy…it is important to get the chemo-





“I’ve	felt very strongly that I should do the training. 
Skipping the training because I’ve been tired was 
not relevant for me.” (Male. 68)
A	 crucial	 external	 motivation	 for	 exercising	 both	 regu-
larly	 and	 efficiently	 came	 through	 the	 appointments	 with	
the	physiotherapist.	It	made	the	participants	feel	obliged	to	
attend	even	when	feeling	sick	and	weak	from	chemotherapy.
“It must be some of the best things that has hap-
pened, it's kind of something that has kept me 
going… towards…you know? I am, I think I'm 
pretty good at structuring myself, but when you 
get tired and lazy, it's okay to have someone out-






“There was one time when the physiotherapist 
was absent, so I had to do the exercises by myself. 
It then came right away: It started with me feel-
ing out of shape, thinking like – Maybe I’ll rather 






“Yes, resistance exercising is really boring. It can’t 
be denied, but it kind of has to be done. I'm still 




toms	 decreasing	 during	 and	 after	 exercise.	 Knowing	 that	
they	could	rest	with	a	clear	conscience	afterward	bolstered	
motivation	further.
«…and the feeling that you're actually getting 
weaker and weaker, and things are getting 
heavier and heavier, it's a bit hard. At the same 
time, physically, I see that I have progress in my 
exercises, I’m actually getting stronger, the bal-
ance actually gets a little better, and it gives a pos-
itive experience….but I think maybe I'm sitting 
more in my recliner, but with a better conscience 






“I think it's important there are professionals 
who have…, you feel confident in what they in-
struct, and…, do not push me a lot, but I feel that 
they help me exert more than I might do on my 
own.” (Female, 58)
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A	desire	to	contribute	to	research,	to	prove	that	exercise	
works,	was	a	motivational	factor	for	one.
«…and I say to M [the physiotherapist] that now, 
M, I’m not only running for me, I’m running for 
your project, so you get more means [laughing], 





“One day when one of the instructors were ill, I 
noticed that I was really lazy, so it is important 
for me that there is somebody there. (Female, 53, 
week 12)
“But the last time she was absent I did it all by 
myself…. I realized that in June she is not going to 
be there anymore, so I was starting to realize that 
I have to this on my own.” (Female, 53, week 24)
3.3	 |	 Training experiences
Previous	 experience	 with	 physical	 exercise	 varied	
among	 participants	 from	 training	 at	 a	 fitness	 center	
several	times	a	week,	to	hardly	having	done	any	physi-
cal	 activity	 except	 sporadic	 outdoor	 walks.	 Training	
intensity	 varied	 across	 the	 lifespan;	 often	 originating	
in	organized	sports	in	childhood,	while	family	life	and	
work	 took	 time	 away	 from	 training	 in	 adulthood.	 A	
common	feature	was	their	appreciation	of	walking	out-
doors,	 to	 and	 from	 the	 workplace,	 or	 in	 the	 nature	 in	
their	leisure	time.
“I’ve always been in activity. Do a lot of walking 
in the country side…Used to do aerobics three 
times a week, and climbing hilltops, and I had 
a dog I used to walk twice a day….” (Female, 
71)
“I	have exercised very little, exercised a bit in the 
90's, but otherwise it has been some walks and 
stuff.” (Male, 68)
Variations	 in	 both	 physical	 fitness	 and	 in	 how	 they	
responded	 to	 exercise	 were	 observed	 regularly,	 in	 and	




Generally,	 exercising	 felt	 harder	 toward	 the	 end	 of	 the	
treatment	period.
“So I didn´t realize, that the Monday after [the 
last tablet], I didn´t realize it was then I was 
most tired, and the next Friday I could climb 
the ceiling, if you know what I mean.” (Female, 
53)
Participants	exercised	regularly,	as	prescribed.	Concerns	
for	 health-	related	 obstacles	 to	 exercise,	 as	 well	 as	 non–	
health-	related	 obstacles	 like	 family	 logistics	 or	 slippery	
ground	during	wintertime,	were	mentioned	prior	 to	com-






“Yes, they certainly did [adjust the exercise ac-
cording to variations in shape]. They were very 
sensitive to that. It was facilitated, and I tried, of 
course, to stretch myself a bit, as far as possible, 




basics	 (start,	 stop,	 and	 monitoring	 heart	 rate)	 to	 carefully	
monitoring	each	exercise	session	and	going	through	them	
on	the	smart	phone	afterward.	In	one	case,	it	also	inspired	
one	 participant	 to	 exercise	 beyond	 what	 was	 considered	
beneficial	under	the	circumstances.
“I have gotten a lot out of it [the heart rate mon-
itor]. I have an app on my smart phone, so every 
time I exercise, I read the results from the app, be-
cause there is some motivation in it…Sometimes 
I have been too eager and trained too hard. I am 
pleased there and then, but the day after I have a 
minor backlash.” (Male, 62)
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be	able	to	return	to	work	after	the	treatment	period,	were	
also	among	their	hopes.	These	hopes	were	paired	with	a	
belief	 that	 staying	 in	 good	 shape	 would	 make	 the	 treat-
ment	more	tolerable,	and	possibly	reduce	long-	term	side	
effects	from	the	chemotherapy.
“I'm actually in the situation that I look for-
ward to this, because I’ve felt that my shape has 
gotten worse when I have done nothing, so I will 
try to roughly get back in shape, even though 
I’ve had cancer, because I think that’s possible 









ical	 fitness	 diverged,	 ranging	 from	 feeling	 in	 better	 shape	
than	for	a	long	time,	to	feeling	major	fatigued.
“I	 then noticed that when I started exercising, 








“To	 be honest, I think it helps you mentally as 
well. It definitely does. Because getting out and 
being in movement; that helps a lot.” (Female, 65)
Symptoms	 from	peripheral	 sensory	neuropathy	often	
diminished	after	commencing	exercise	and	getting	warm,	




to	 keep	 in	 shape	 and	 keeping	 their	 strength,	despite	 re-
ceiving	chemotherapy,	led	to	feelings	of	satisfaction.
“It’s like I get paid for it when I finish the in-
tervals, feels like I've gotten something out, it 
doesn’t tingle so much anymore, and the burn-
ing in my hands can suddenly completely dis-
appear,…” (Male, 57)
4 	 | 	 DISCUSSION
This	study	offers	important	insights	into	CRC	patients’	ex-
periences	of	participating	in	an	individually	tailored	and	
supervised	 physical	 exercise	 program	 during	 adjuvant	
chemotherapy.	 Scheduled	 appointments	 with	 a	 physio-
therapist	gave	an	opportunity	to	structure	life	with	cancer	
and	 served	 as	 an	 important	 external	 motivational	 fac-
tor.	 Furthermore,	 participants	 perceived	 positive	 effects	
from	exercising,	as	improved	muscle	strength,	reduction	
in	 sensory	 neuropathic	 symptoms,	 and	 improvement	 in	
mental	health.	Common	expectations	and	hopes	were	im-
provement	 of	 endurance	 and	 strength,	 to	 achieve	 better	
tolerance	and	efficacy,	and	counteract	negative	effects	of	
chemotherapy.
Structuring	 of	 life	 with	 cancer	 aligns	 with	 previous	
research,	exploring	women's	experiences	engaging	in	su-
pervised	 exercise	 during	 treatment	 for	 early-	stage	 breast	





was	 crucial,	 as	 the	 participants	 could	 not	 see	 how	 they	
would	have	been	able	to	perform	the	same	amount	of	ex-
ercise	without	 this	arrangement,	which	is	 in	accordance	
with	 Backman	 et	 al.23	The	 preference	 for	 supervised	 ex-
ercise	 with	 individual	 attention	 from	 exercise	 staff	 was	
also	 found	among	CRC	survivors	participating	 in	an	ex-









however,	 as	 median	 age	 at	 diagnosis	 is	 approximately	
10 years	higher	 in	CRC,28	and	the	surgical	and	adjuvant	









cancer	 patients	 receiving	 adjuvant	 chemotherapy.13	 It	
has	been	reported	that	adjuvant	chemotherapy	is	a	major	
barrier	to	PA	among	CRC	patients.29	In	the	present	study,	
barriers	 were	 related	 to	 side	 effects	 from	 chemotherapy,	





A	strength	of	our	study	was	 that	 the	 interviews	were	
performed	 both	 at	 the	 beginning,	 during	 and	 right	 after	





recall	 bias.30	 Contributions	 by	 the	 whole	 research	 team	
doing	initial	coding	and	participating	in	regular	meetings	




was	 more	 data-	driven.	 The	 participants	 were	 given	 the	
opportunity	 to	 tell	 about	 their	 experiences	 in	 their	 own	
words,	providing	 insights	 to	 the	experiences	of	perform-



























Based	 on	 our	 findings,	 we	 recommend	 supervised	
and	 individually	 tailored	 physical	 exercise	 when	 pre-
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